
Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91249.1

Thermoanaerobacter thermohydrosulfuricus WC1 EMT39626.1

Thermoanaerobacter siderophilus SR4 EIW00247.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818832.1

Thermoanaerobacter ethanolicus JW 200 EGD52042.1

Caloramator australicus WP_008908951.1

Thermobrachium celere WP_018663247.1

Cloacimonetes bacterium SCGC AAA252-N05 WP_020250368.1

Caldisericum exile AZM16c01 YP_005472633.1

Burkholderia sp. H160 WP_008918954.1
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99

88

0.1

MbxA MbxG
Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91254.1

Thermoanaerobacter ethanolicus JW 200 EGD52037.1

Thermoanaerobacter siderophilus SR4 EIW00252.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818837.1

Thermoanaerobacter thermohydrosulfuricus WC1 EMT39685.1

Caloramator australicus WP_008908956.1

Thermobrachium celere WP_018663238.1

Kosmotoga olearia TBF 19.5.1 YP_002941740.1

Mesotoga prima MesG1.Ag.4.2 YP_006346695.1

Thermococcus kodakarensis KOD1 YP_183634.1

91

99

69

0.1

MbxL
Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91259.1

Thermoanaerobacter siderophilus SR4 EIW00258.1

Thermoanaerobacter ethanolicus JW 200 EGD52031.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818843.1

Thermoanaerobacter thermohydrosulfuricus WC1 EMT39651.1

Caloramator australicus WP_008908962.1

Thermobrachium celere WP_018663227.1

Aciduliprofundum boonei YP_003482748.1

Aciduliprofundum sp. MAR08-339 YP_007246715.1

Beggiatoa sp. PS EDN67260.1

89

87

82

92

100

99

0.1

MbxD
Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91252.1

Thermoanaerobacter ethanolicus JW 200 EGD52039.1

Thermoanaerobacter thermohydrosulfuricus WC1 EMT39678.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818835.1

Thermoanaerobacter siderophilus SR4 EIW00250.1

Caloramator australicus WP_008908954.1

Thermobrachium celere WP_018663241.1

Clostridium WP_006776763.1

Caldithrix abyssi WP_006928793.1

Pyrococcus horikoshii OT3 NP_877851.1

85

84

94

0.1

MbxJ
Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91217.1

Thermoanaerobacter siderophilus SR4 EIW00256.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818841.1

Thermoanaerobacter ethanolicus JW 200 EGD52033.1

Thermoanaerobacter thermohydrosulfuricus WC1 EMT39652.1

Thermobrachium celere WP_018663230.1

Caloramator australicus WP_008908960.1

Fervidobacterium pennivorans DSM 9078 YP_005472179.1

Thermotoga maritima MSB8 NP_229019.1

Thermotoga sp. RQ2 YP_001739623.1

99

100

95

0.05

O163_11495
Caldanaerobacter subterraneus subsp. pacificus CDSM653_00001

Caldanaerobacter subterraneus subsp. tengcongensis MB4 NP_621744

Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91216.1

Thermoanaerobacter brockii subsp. finnii Ako-1 YP_004187137.1

Thermoanaerobacter pseudethanolicus ATCC 33223 YP_001666161.1

Thermoanaerobacter sp. X514 YP_001661689.1

Thermoanaerobacter sp. X513 YP_003902998.1

Thermoanaerobacter ethanolicus JW 200 EGD52043.1

Thermoanaerobacter siderophilus SR4 EIW00246.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818831.1

Thermoanaerobacter thermohydrosulfuricus WC1 EMT39687.1

Dehalobacter sp. DCA YP_006910695.1

Dehalobacter sp. FTH1 WP 020491764.1

Dehalobacter restrictus DSM 9455 AHF10737.1

Dehalobacter sp. E1 WP_019226050.1

100

90

100

100

0.05

Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91250.1

Thermoanaerobacter ethanolicus JW 200 EGD52041.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818833.1

Thermoanaerobacter siderophilus SR4 EIW00248.1

Caloramator australicus WP_008908952.1

Thermobrachium celere WP_018663245.1

Pyrococcus yayanosii CH1 YP_004624105.1

Thermococcus onnurineus NA1 YP_002306880.1

Thermococcus sp. ES1 AHF80262.1

Thermococcus barophilus MP YP_004071064.1

94

86

100

93

0.1

MbxB MbxH
Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91255.1

Thermoanaerobacter indiensis WP_019907163.1

Thermoanaerobacter thermohydrosulfuricus WP_004399466.1

Thermoanaerobacter ethanolicus JW 200 EGD52036.1

Thermoanaerobacter siderophilus SR4 EIW00253.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818838.1

Caloramator australicus WP_008908957.1

Thermobrachium celere DSM 8682 CDF59381.1

Thermococcus sp. 4557 YP_004762126.1

0.05

98

88

80

MbxM
Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91257.1

Thermoanaerobacter ethanolicus JW 200 EGD52034.1

Thermoanaerobacter siderophilus SR4 EIW00255.1

Thermoanaerobacter thermohydrosulfuricus WC1 EMT39674.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818840.1

Caloramator australicus RC3 CCJ33695.1

Thermobrachium celere WP_018663232.1

Thermosipho africanus YP_002335465.1

Thermosipho africanus WP_004102514.1

0.1

100

100

75

MbxC
Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91251.1

Thermoanaerobacter ethanolicus JW 200 EGD52040.1

Thermoanaerobacter siderophilus SR4 EIW00249.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818834.1

Thermoanaerobacter thermohydrosulfuricus WC1 EMT39698.1

Thermoanaerobacter indiensis WP_019907161.1

Caloramator australicus WP_008908953.1

Thermobrachium celere WP_018663243.1

Burkholderia sp. CCGE1002 YP_003609698.1

Lamprocystis purpurea WP_020507591.1

91
79

81

99

0.1

MbxH'
Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91256.1

Thermoanaerobacter ethanolicus JW 200 EGD52035.1

Thermoanaerobacter siderophilus SR4 EIW00254.1

Thermoanaerobacter indiensis WP_019907164.1

Thermoanaerobacter thermohydrosulfuricus WP_004399465.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818839.1

Thermobrachium celere WP_018663234.1

Caloramator australicus WP_008908958.1

Fervidobacterium nodosum Rt17-B1 YP_001411232.1

74

78

100

76

0.05

MbxN
Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91260.1

Thermoanaerobacter siderophilus SR4 EIW00259.1

Thermoanaerobacter ethanolicus JW 200 EGD52030.1

Thermoanaerobacter thermohydrosulfuricus WC1 EMT39655.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818844.1

Caloramator australicus WP_008908963.1

Thermobrachium celere WP_018663225.1

93

100

0.02

Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91253.1

Thermoanaerobacter thermohydrosulfuricus WC1 EMT39710.1

Thermoanaerobacter indiensis WP_019907162.1

Thermoanaerobacter siderophilus SR4 EIW00251.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818836.1

Thermoanaerobacter ethanolicus WP_003869961.1

Thermobrachium celere WP_018663239.1

Caloramator australicus WP_008908955.1

Marinitoga piezophila KA3 YP_005096354.1

100

0.05

MbxF MbxK
Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91258.1

Thermoanaerobacter siderophilus SR4 EIW00257.1

Thermoanaerobacter ethanolicus JW 200 EGD52032.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818842.1

Thermoanaerobacter thermohydrosulfuricus WC1 EMT39682.1

Caloramator australicus WP_008908961.1

Thermobrachium celere WP_018663228.1

Thermosipho africanus TCF52B YP_002335463.1

Thermosipho melanesiensis BI429 YP_001306459.1

91

94

100

0.1

Caldanaerobacter subterraneus subsp. tengcongensis MB4 EEB75482.1

Caldanaerobacter subterraneus subsp. pacificus CDSM653_02287

O163_11565

Caldanaerobacter subterraneus subsp. yonseiensis KB-1 ERM91218.1

Thermoanaerobacter ethanolicus JW 200 EGD52029.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818850.1

Thermoanaerobacter thermohydrosulfuricus WC1 EMT39667.1

Thermoanaerobacter siderophilus SR4 EIW00263.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004820398.1

Thermoanaerobacter wiegelii Rt8.B1 YP_004818845.1

Thermoanaerobacter siderophilus SR4 EIW00539.1

Caldicellulosiruptor bescii DSM 6725 YP_002573898.1

Caldicellulosiruptor kronotskyensis 2002 YP_004023322.1

Caldicellulosiruptor hydrothermalis 108 YP_003991814.1

0.05
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100

94


